have an important role to play in dealing with the many tons of plutonium that exist as scrap and residues in both the United States and Russia. Small melters that could be set up on-site to vitrify these scraps and residues—and thereby both stabilize them to reduce the hazards of near-term storage and prepare them for ultimate disposal—deserve consideration.
Summary. Vitrification of excess weapons plutonium with HLW or other highly radioactive materials appears to be a feasible approach to creating a disposal form roughly as inaccessible for use in weapons as plutonium in commercial spent fuel. The technical uncertainties in this approach, however, are greater than for the MOX option. By incorporating plutonium into already planned HLW vitrification campaigns, tens of tons of plutonium could be disposed of in a campaign lasting less than a decade, beginning roughly a decade from now, for a probable cost of the order of $1 billion. Vitrification of Russian plutonium would require overcoming strong Russian government resistance to options that throw away plutonium's energy value and would be somewhat more complicated because of different vitrification approaches currently in place in Russia.
Advantages: Moderate timing; moderate cost; meets the spent fuel standard; can be accomplished at single government-owned nuclear weapons complex site; process easier to safeguard than MOX fabrication.
Disadvantages: Unresolved technical uncertainties; discards energy value of plutonium; may be unacceptable to Russian government for Russian plutonium.
Conclusion: Vitrification is a leading contender for long-term plutonium disposition.
Major Outstanding Issues: Subjects that require further study include:
•   the amount of plutonium that can be dissolved in the glass, while maintaining an acceptable waste form for ultimate geologic disposal;
•   the required modifications to existing vitrification approaches;
•   criticality safety in the melter and safety of the system to treat gases released during vitrification;
•   relative advantages of large and small melters for this mission;
•   long-term performance of plutonium-bearing glass in a repository environment, including effect of plutonium on glass stability, boron leaching, criticality risks, and the use of neutron poisons in addition to boron to mitigate criticality;
•   ES&H and safeguards;
•   recoverability of plutonium in HLW glass, compared to spent fuel;
•   costs and schedule to incorporate U.S. excess weapons plutonium in the Savannah River vitrification campaign, the Hanford vitrification campaign, or a separate vitrification campaign; on committing them to geologic disposal for a substantial period, as in the case of spent fuel.
